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Address to: 

Assistant Commissioner for Patents 
Washington D.C. 20231 
Box Patent Application 



Transmitted herewith for filing is a patent application. 

Inventor(s): Manfred LEMBKE, Hans HECHT, Dirk WELTING, Lutz MUELLER 
and Thomas BRINZ 

For: SENSOR ELEMENT OR ACTUATOR ELEMENT HAVING AN ANTI- 
ADHESIVE SURFACE COATING 

Enc losed are: 

I XI 1 sheet(s) of drawing(s). 

I I Assignment of the invention to Robert Bosch GmbH, 
fxl A declaration/power of attorney. (UNSIGNED) 

I I An Information Disclosure Statement and an accompanying PTO-1449. 
[~Xl Certified copy of German Application 198 47 303.6 on which priority is based. 




Other: 

2. The filing fee has been calculated as shown below: 





NUMBER FILED 


NUMBER 
EXTRA* 


RATE ($) 


FEE ($) 


BASIC FEE 




760.00 


TOTAL CLAIMS 


17 - 20= 


0 


18.00 


0.00 


INDEPENDENT CLAIMS 


1 - 3= 


0 


78.00 


0.00 


MULTIPLE DEPENDENT CLAIM PRESENT 




260.00 




'Number extra must be zero or larger 


TOTAL 


760.00 



If the applicant is a small entity under 37 C.F.R. §§ 1.9 SMALL ENTITY 
and 1.27, then divide total fee by 2, and enter amount here. TOTAL 



Please charge the required application filing fee of $760,00 to the deposit account of Kenyoi 
& Kenyon, deposit account number 11-0600. 

3. The Commissioner is hereby authorized to charge payment of the following fees, 
associated with this communication or arising during the pendency of this application 
or to credit any overpayment, to the deposit account of Kenyon & Kenyon, deposit 
account number 11-0600: 

A. Any additional filing fees required under 37 C.F.R. § 1.16; 

B. Any additional patent application processing fees under 37 C.F.R. § 1.17 

C. Any additional document supply fees under 37 C.F.R. § 1.19; 

D. Any additional post-patent processing fees under 37 C.F.R. § 1.20; or 

E. Any additional miscellaneous fees under 37 C.F.R. § 1.21. 

4. A duplicate copy of this letter is enclosed for that purpose. 

Respectfully submitted, ^ 

Dated: iDU?l<?1 

Richard L. Mayer 
Reg. No. 22,490 

KENYON & KENYON 
One Broadway 
New York, New York 10004 
(212) 425-7200 (telephone) 
(212) 425-5288 (facsimile) 
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[10191/1201] 

SENSOR ELEMENT OR ACTUATOR ELEMENT HAVING AN 
ANT I -ADHESIVE SURFACE COATING 

Field Of The Invention 

The present invention relates to a sensor element or an 
actuator element, in particular for use in motor vehicles. 

5 Background Information 

Sensor or actuator elements are known in many variations. An 
example of one such sensor element is a hot-film air-mass 
meter. In the operation of sensors or actuators of this 
kind, the problem often occurs that under unfavorable 

10 conditions, such as in an operation in the intake manifold 

of a motor vehicle, these sensors or actuators become fouled 
(collect dirt) by the surface accumulation of dirty water, 
spray water, mineral oil, silicon oil, soot, salts, 
hydrocarbons, dust particles, etc. in that area of the 

15 sensor element that is actually sensitive, resulting in a 
short-term (for example in the case of spray water) or 
gradual deterioration in the sensor's signal. 

Surface coatings used in the anti-adhesive of textiles to 
20 render them water- or oil-repellent, are known, for example, 
by the commercial name * Scotchgard" of the firm 3M Germany 
GmbH, Neuss. Fluorinated polymers and partially fluorinated 
polymers used to prevent the creepage of lubricating oils 
are also known as * epilamization agents". Also known are 
25 soil-repellent coatings having fluorine-containing silanes 
on glass and in the form of fluorine-containing polymers, 
which are precipitated out in plasma processes. 
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Summary Of The Invention 

An advantage of the sensor- or actuator element in 
accordance with the present invention over the related art 
is that in an application under unfavorable conditions, for 
5 example in the intake manifold of motor vehicles, soiling or 
serious degradations in functioning caused by dirty water, 
spray water, mineral oil, silicon oil, soot, hydrocarbons, 
salts or dust particles on the sensor- or actuator element, 
can be substantially reduced, so that its service life and 
10 unrestricted performance reliability is ensured at all 
times, even under unfavorable conditions. 

This is particularly true when the surface of, for example, 
sensor- or actuator components manufactured using silicon 

15 micromechanics, is made of dielectric layers, such as of 

silicon dioxide, silicon nitride, silicon, glass, ceramics, 
polymers or metals, which exhibit a high surface energy and, 
therefore, are rendered readily hydrophilic (easily wetted) 
by the foreign matter or impurities. In the case of the 

20 sensor- or actuator elements in accordance with the present 
invention, having an anti-adhesive and, in particular, 
organic or fluorine-containing surface coating as a 
protective layer, this kind of soiling or serious 
degradation of functioning is minimized by reducing the 

25 surface energy. 

Furthermore, for example, the thickness of the anti-adhesive 
surface coating can be adjusted within a broad range of 
about 10 nm to 10 \im, so that the sensor signal or actuator 
30 signal is not adversely affected by the surface coating. It 
is also very advantageous that the surface coating is 
temperature-stable up to at least 200°C and exhibits only a 
very low surface energy of 5 to 50 mN/m. 
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Brief Description Of The Drawing 

The Figure shows a block diagram of a hot-film air-mass 
meter having a coated sensor element. 

5 Detailed Description 

In an exploded view, the Figure shows a generally known hot- 
film air-mass meter having a plug connection 13 with 
connection terminals, an evaluation circuit 15, an 
electronic space cover 14, a measuring channel cover 16, a 

10 support plate 11, a sensor element 10, and an air supply 
channel 12. This sensor is installed, for example, in an 
intake manifold of a motor vehicle, the sensor element being 
supplied via air-supply channel 12 with air and/or gases, 
which, at the same time, contain a multiplicity of 

15 unavoidable contaminants, such as dirty water, spray water, 
mineral oil, silicon oil, soot, hydrocarbons, salts or dust 
particles. Sensor element 10 is designed in the form of a 
chip of patterned silicon, and has a sensitive region 
located within air-supply channel 12. Sensor element 10 is 

20 provided with an anti-adhesive surface coating 20. 

Anti-adhesive surface coating 20 is a thin, firmly adhering, 
temperature-stable, fluorine-containing layer, which, 
because of its low surface energy, prevents the substances 

25 and impurities mentioned above from adhering. Due to the 

small thickness of surface coating 20 of merely about 10 nm 
to about 10 ^m, the functioning of sensor element 10 or of 
an actuator element, even when working with functioning 
principles such as those of thermal anemometers, is, at the 

30 same time, not adversely affected in this context. Anti- 
adhesive surface coating 20 is, in particular, a fluorinated 
polymer, a f luorormocer , a fluorine-containing silane, a 
polymeric fluorocarbon resin, or a partially fluorinated 
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polymer . 

A solution of a fluorinated polymer and/or of a fluorormocer 
in a preferably fluorine-containing solvent is applied using 
5 dipping methods, or sprayed, spin-coated, brushed, 

sprinkled, doctored, rolled, or vapor deposited on as 
surface coating 20 to sensor element 10. Depending on the 
application method used and the ratio of solvent to 
fluorinated polymer, the thickness of surface coating 20 is 
10 easily adjustable within the range of about 10 nm to 10 /im. 

Thus, after drawing off the solvent, an adherent polymer 
film is formed in a very simple manner on sensor element 10 
as a protective layer and anti-adhesive surface coating, 

15 whose thickness can be adjusted by varying the ratio of 
fluorinated polymer to solvent within the broad limits 
mentioned. Alternatively to coating the surface of sensor 
element 10 with fluorinated polymers or f luorormocers , the 
surface of sensor element 10 can also be coated with a 

20 fluorinated silane using dipping, spraying or spin-coating 
methods, as well as through plasma polymerization processes 
using fluorine-containing substances . 

Particularly suited for sensor elements 10 according to the 
25 present invention are surface coatings 20, including the 
products FC 722, FC 732 or FC 725 of the firm 3M Germany 
GmbH, Neuss, or including the products F2/50 and FK60 of the 
firm Dr. Tilwich GmbH, 72160 Horb. Also suited, in 
particular, is a self-synthesized layer, which has added to 
30 it the product Foralkyl MAC 8 of the firm Elf Atochem, F- 
92300 Levallois, a polyf unctional methacrylate, a 
polymerization initiator and, if needed, a solvent; this 
solution is then used to coat sensor element 10. 
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The named surface coatings 20 do not cause any noticeable 
degradation of the hot-film air-mass meter's measuring 
signal. Suited, in particular, as sensor elements 10 for 
surface coating 20 are those of silicon, silicon dioxide, 
5 silicon nitride, of ceramic materials, glass, metals or 
polymers . 

Since, in operation, the hot-film air-mass meter exhibits 
various temperature zones including temperatures of 150°C to 

10 350°C, it is quite advantageous that a coating of 

fluorinated polymers decomposes, without leaving residues, 
at temperatures above 300°C, when the mentioned products of 
3M and of Dr. Tilwich are used. Thus, in addition, an area 
that goes beyond the actual sensor element 10, such as the 

15 inner walls of the gas- or air-supply channel 12 and/or of 
the measuring channel cover, can also be coated with an 
anti-adhesive surface coating. In a first operation of the 
hot-air mass sensor, the applied anti-adhesive surface 
coating is burned away, without leaving residues, at those 

20 locations exposed to temperatures of above 300°C. 

In the case of hot-air mass sensor 20, the inner walls of 
air-supply channel 12 are made, in particular, of a glass 
fiber-reinforced polybutylene-terephthalate inj ection 

25 molding compound and are, thus, likewise suited for an anti- 
adhesive surface coating having a fluorinated polymer base, 
further diminishing any degradation in the functioning of 
the sensor element according to the present invention 
caused, for example, by contaminants adhering to the inner 

30 walls. 

Besides the hot-air mass sensor, various other sensors or 
actuators are suited for using an anti-adhesive surface 
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coating. For this, humidity, climatic, air quality, and 
temperature sensors come into consideration, in particular. 
In airbag sensors as well, an anti-adhesive surface coating 
can be applied to their inner side and/or to the resonant 
mass, to avoid * sticking". In addition, in the case of 
actuators, for example, the baffle plate of an air-intake 
control or the rotor of a lighting dynamo is suited for an 
anti-adhesive surface coating. 



The applied surface coating 20 
firmly adhering, in particular 
for sensor element 10, and pas 
(chipping) tests. 



of the material FC 722 is 

on silicon substrates as used 

es standard cross hatch 



What Is Claimed Is: 



1. An element for use in a motor vehicle, comprising: 

an anti-adhesive surface coating acting as a 
protective layer. 

2. The element according to Claim 1, wherein the element is 
a sensor element. 

3. The element according to Claim 1, wherein the element is 
an actuator element. 

4. The element according to Claim 1, wherein the coating is 
temperature-stable up to at least 200°C. 

5. The element according to Claim 1, wherein the coating 
has a surface energy of 5 to 50 mN/m. 

6. The element according to Claim 1, wherein the coating 
reduces an accumulation, on a surface of the element, of at 
least one of: dirty water, mineral oil, spray water, silicon 
oil, soot, salts, hydrocarbons, and dust particles. 

7. The element according to Claim 1, wherein the coating 
contains at least one compound selected from the group 
consisting of fluorinated polymers, f luorormocer s , of the 
fluorine-containing silanes, of the polymeric fluorocarbon 
resins, and of partially fluorinated polymers. 

8. The element according to Claim 1, wherein the coating is 
one of a fluorine-containing polymer film and a fluorosilane 
coating . 
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9. The element according to Claim 1, wherein the coating 
has a thickness of about 10 nm to 10 /um. 

10. The element according to Claim 1, wherein the coating 
decomposes, without leaving residues, at temperatures above 
300°C. 

11. The element according to Claim 1, wherein the element 
is composed of at least one of silicon, silicon nitride, 
silicon dioxide, glass, metal, a polymer and a ceramic. 

12. The element according to Claim 2, wherein the sensor 
element is integrated in a hot-film air-mass meter. 

13. The element according to Claim 2, wherein the sensor 
element is integrated in one of a humidity sensor, a 
climatic sensor, an air quality sensor, a temperature sensor 
and an airbag sensor. 

14. The element according to Claim 1, wherein the coating 
is applied to inner walls of components. 

15. The element according to Claim 1, wherein the coating 
is applied to inner walls of one of: gas-supply channels and 
air-supply channels. 

16. The element according to Claim 1, wherein the coating 
is applied to inner walls of housing groups surrounding the 
element . 

17. The element according to Claim 1, wherein the coating 
is firmly adhering and passes a cross hatch test. 
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Abstract Of The Disclosure 



A sensor element or an actuator element, in particular for 
use in motor vehicles, has an anti-adhesive surface coating 
as a protective layer, to reduce an accumulation, for 
example, of dirty water, mineral oil, silicon oil, soot, 
salts, hydrocarbons, dust particles or a combination of at 
least two of these substances. The surface coating is 
particularly temperature-stable, firmly adhering, and has a 
low surface energy. It contains at least one compound, 
selected from the group of fluorinated polymers, 
f luorormocers, of the polymeric fluorocarbon resins, of the 
fluorine-containing silanes, or of partially fluorinated 
polymers . 
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COMBINED DECLARATION AND 
POWER OF ATTORNEY FOR PATENT APPLICATION 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below 
adjacent to my name. 

I believe I am the original, first and sole inventor (if only one name is listed 
below) or an original, first and joint inventor (if plural names are listed below) of the subject 
matter which is claimed and for which a patent is sought on the invention entitled SENSOR 
ELEMENT OR ACTUATOR ELEMENT HAVING AN ANTI-ADHESIVE 
SURFACE COATING, and the specification of which: 

[X] is attached hereto; 

[ ] was filed as United States Application Serial No. on 

, 19 and was amended by the Preliminary Amendment 

filed on , 19_. 

[ ] was filed as PCT International Application Number 

on the day of June, 19 . 

[ ] an English translation of which is filed herewith. 
I hereby state that I have reviewed and understand the contents of the 
above-identified specification, including the claims, as amended by any amendment referred 
to above. 

I acknowledge the duty to disclose information which is material to the 
examination of this application in accordance with Title 37, Code of Federal Regulations, 
§ 1.56(a). I hereby claim foreign priority benefits under Title 35, United States Code § 119 
of any foreign application(s) for patent or inventor's certificate or of any PCT international 
applications^) designating at least one country other than the United States of America 
listed below and have also identified below any foreign application(s) for patent or 
inventor's certificate or any PCT international application(s) designating at least one country 
other than the United States of America filed by me on the same subject matter having a 
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filing date before that of the application(s) of which priority is claimed: 



PRIOR FOREIGN/PCT APPLICATION^) 

AND ANY PRIORITY CLAIMS UNDER 35 U.S.C. § 119 

Country : Germany 

Application No. : 1 98 47 303.6-52 

Date of Filing: October 14, 1998 

Priority Claimed 

Under 35 U.S.C. § 1 19 : [X] Yes [ ] No 

I hereby claim the benefit under Title 35, United States Code § 120 of any United States 

Application or PCT International Application designating the United States of America that 

is/are listed below and, insofar as the subject matter of each of the claims of this application 

is not disclosed in that/those prior application(s) in the manner provided by the first 

paragraph of Title 35, United States Code § 1 12, 1 acknowledge the duty to disclose 

material information as defined in Title 37, Code of Federal Regulations § 1.56(a) which 

occurred between the filing date of the prior application(s) and the national or PCT 

international filing date of this application: 

PRIOR U.S. APPLICATIONS OR 
PCT INTERNATIONAL APPLICATIONS 
DESIGNATING THE U.S. FOR BENEFIT UNDER 35 U.S.C. § 120 

U.S. APPLICATIONS 

Number : 

Filing Date : 

PCT APPLICATIONS 
DESIGNATING THE U.S. 

PCT Number : 

PCT Filing Date : 
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I hereby appoint the following attorney(s) and/or agents to prosecute the 
above-identified application and transact all business in the Patent and Trademark Office 
connected therewith. 

(List name(s) and registration number(s)): 



Richard L. Mayer, Esq. 

Kenyon & Kenyon 

One Broadway 

New York, New York 10004 

Telephone No.: (212) 425-7200 
Facsimile No.: (212) 425-5288 



I hereby declare that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be true and 
further that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment or both under Section 1001 of Title 
18 of the United States Code and that such willful false statements may jeopardize the 
validity of the application or any patent issuing thereon. 



Richard L. Mayer, 
Gerard A. Messina, 



Reg. No. 22,490 
Reg. No. 35,952 

Reg. No. 

Reg. No. 



All correspondence should be sent to 
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Full name of inventor Manfred LEMBKE 

Inventor's signature Date 

Citizenship Federal Republic of Germany 

Residence Gartenstr 79/ 1 

70839 Gerlingen 

Federal Republic of Germany 

Post Office Address Same as above 
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Full name of inventor Hans HECHT 

Inventor's signature Date 

Citizenship Federal Republic of Germany 

Residence Hebichstr 12 

70825 Korntal-Muenchingen 
Federal Republic of Germany 

Post Office Address Same as above 
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Inventor's signature 

Citizenship Federal Republic of Germany 

Residence Muensinger Str. 24 
71229 Leonberg 
Federal Republic of Germany 

Post Office Address Same as above 
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Full name of inventor Lutz MUELLER 



Inventor's signature Date 

Citizenship Federal Republic of Germany 

Residence B annwaldweg 4 
70839 Gerlingen 
Federal Republic of Germany 

Post Office Address Same as above 
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Full name of inventor Thomas BRINZ 



Inventor's signature Date 

Citizenship Federal Republic of Germany 

Residence Vordere Str. 113 

73266 Bissingen Unter Der Teck 
Federal Republic of Germany 

Post Office Address Same as above 
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